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ANSWER 1 OF 12 CAPLUS COPYRIGHT 2001 ACS On STN 

Tha use of mochaniktic informntion to davaiep • n«w, catalytic 

nulticoBponent reaction is described. Tha eowplex 

I (••lph)Al(THr>2|*[Co<C0Ml- U, aalph - N, N ' -o-phenylanebia ( 3. 5-di-tert- 
butylaalicylideneimine) , TKF > tatrahydrof uran) , which ia known to 
cacbonylata epoxidea> azicidinea, and ^- lactonea, 

waa uaed to catalyze the ayntheaia of 1 , 3-oxa zinan«-2 , 4-dionaa feom 
epoxidea, iaocyanatea, and CO. Under optimized conditions, the 
reaction was both selective and high-yielding. 1 , 3-Oxaiinane-2 , 4-diono8 
were ayntheaized froo a variety of epoxidea and iaocyanatea, 
including some epoxidea Chat do not undergo simple 
ring-expansion csrbonylation. The best results were obtained 
using highly electrophilic isoeyanates. The neeheniaa of the 
multicomponent reaction waa investigated using labeling and stereoehem., 
and the data obtained were conaiatenc with the 1-catalyzed formation of 
p- lactone and 1 , 3-ox«zinane- 2 , 4 -dione from a comaon 
intermediate . 

2007:629318 CAPLUS 
147:235098 

A New Multicomponent Reaction Catalyzed by a ILewia 
Acid] ♦ ICo KO) 4] - Catalyat: Stereospeci f ic 
Synthesis of 1, 3-Oxazinane-2, 4-dione8 from 
Epoxides ( Isoeyanates, and CO 

Church, Tamara L.i Byrne, Christopher M.; Lobkovsky, 
Emil B.; Coatea, Geoffrey W. 

Department of Chemistry and Chemical Biology. Baker 
Laboratory, Cornell University, Ithaca, NY, 
14853-1301, USA 

Journal of the American Chemical Society 42007), 
129(26), S156-81«2 
CODEN: JACSAT; ISSN: 0002-7663 
American Chemical Society 
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LS ANSWER 2 OF 12 CAPLUS COPYRIGHT 2007 ACS on STN 

AB A review of online ATR-IR apactroscopy as a powerful anal, tool for the 
elucidation of reaction mechanisms is presented. Recent studies have 

focused on the examination of the Co catalysed carbonylation reaction 
of epoxidea to lactones, which are attractive 

aubfltrates for further applications. One interesting conversion ia the 
ring opening polymerization (ROP) to form aliphatic polyesters such as 
poly (3-hydroxybutyrate) (PHB). This type of polymers is also produced 
naturally by microorganisms. They are known to be biodegradable as wall 
as biocompatible and offer excellent nech. properties. However, due to 
the higher expenae associated with biotechnol. proceases, studies en 
cost-effective synthetic routes using cheap and easily available 
industrial monomers are of great interest. ATR-IR apectroacopy waa used 
to monitor the carbonylation of epoxides. Thia method 

provides direct observation of the active and intermediary speciea formed 

in the autoclave. It was shown, that beaidea the known two-atop reaction 

to aliphatic polyestara via a lactone intermediate, a novel route, 

the direct alternating copolymn. of epoxidea and CO to form 

polyester is also feaaibla. This new reaction combines an epoxide 

ring opening reaction with a transition metal 

catalyzed CO insertion step. 
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The invention relates to a method for producing enantiomer-onr iched 
lactones by ca rbonyla ting lactonea le.g., 

h-butyrolactone) into anhydrides |e.g., ( S I -raethylsuccinic anhydride) 
in the presence of a chiral catalyst system containing: 
|A) at least one carbonylation catalyst A comprised of 
neutral or anionic transition metal complexea of 

mecala Re. Co, Ru, Rh, Ir, Fe, Ni. Mn. Mo, N, or their mixta.; and (B) at 

least one chiral Lewis acid B comprised of compds . of metals Mg, 

Ca, Sc, y, a rare-earth element, Ti. V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Al. 

Ca, Zr, Nb, Mo, Ru, Rh, Pd, Ag, Cd, In, Hf, Ta , W, Re, Os, Ir, Pt, Au, 

Tl, and Pb, the compds. in the reaction conditions of the 
carbonylation existing in a coordinatively undersatd. manner. The 
•nantiomer-enriehad lactones are then prepared by the 
catalytic decarbonylation of tha chiral anhydrides. 
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ANSWER 4 OP 12 CAPLUS COPYRIGHT 2007 ACS on STN 
Optically active |1- lactones are produced by 
carbonylation of oxiranes in the presence of a 
catalyst comprised of: (a) at leaat one carbonylation 
catalyst composed of neutral or anionic transition 

metal complexes of metala of groups 5 to 11 of the periodic table; 

(b) at leaat one metal compound of general formula MXxRn-x, in which: M 

represents an element of group 2, 3. 4, 12, 13; R represents hydrogen or 

hydrocarbon radical that can be substituted both on the carbon atom bound 
to M as well as on the carbon atoms; X repreaenta an anion; n ia a number 
corresponding to the valence of M, and; x is a number ranging from 0 to 

and Ic) at least one organic, chiral compound having fewer than 4 
coordination sites. In a typical example oxirane waa 
carbonylaced with CO in the presence of NaCe(C0)4, MeZAlCl and 

2, 2'-methylenebisI MR. SS) -4, 5-diphenyl)-2-oxazoline to give 
S-butyrolactone at ee 1.6%. 
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AB En«nt:iom«K-enriched mixta, of 4-manb*r-ring icctones, ua«d for 

th« manuf actur« of biodegradable polyoacera, were nanuf acturad by 
catalytic 

carbonylacion of racemic oxiranea in the presence of 
catalyat aystem comprising (a) neutral or anionic 
transition metal complex of a group V-XI metal, and (b) 
a chiral Lewis acid, with a proviso. Tor example, a solution 
prepared by adding 0.39 minol ( 1 R, 2R )-(-)-[ 1 , 2 -eye iohexanediamino-N, N ' - 
bis (3, 5-di-cert-butylsalicyli.dene) ]chromiun(III) chloride to a cooled 
(0*) mixture of 0.39 mmol Na|Co(CO)4) and 8 mL racenic propylene 
oxide under Ar was pressurized with 60-65 bar CO in an autoclave and the 
reaction carried out for 1/2 h at to give 2S<k 

conversion of propylene oxide into p-butyrolactone eoaprising 9\ 
enantiomeric excess of S-^-butyrolaetone . This (2.0 g) was kept tor 
1 wk at ambient temperature with 10.4 mg tetrahexylamnonium acetate to 
give 369 

ng poly (hydroxybutyrote) . 
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Epoxides, aziridines, thiiranes, oxetanaa, lactones, 

lactams and analogous compda. are reacted with carbon monoxide in the 

presence of a catalytically effective amount of catalyst having 

the general formula [Lewis acid] z^ I (QM(COI xl w- | y (0 is any ligand and 

I 

not be present, M is a transition metal selected from 

the group consisting of Croups 4, 5, 6, 7, 8, 9 and 10 of the periodic 
table of elements, z is the valence of the Lewis acid and rangaa from 1 



6, w is the charge of the 



metal carbonyl and ranges 
M is 



from 1 to 4 and y ia 



number such as to 



number aueh that w times y equals z, 
provide a 

stable anionic metal carbonyl for I [QMKO) x ) w- ) y and ranges from 
and typically from 1 to 4) Co give carbonylation products which 
are useful tor polymer manufacture The carbonylation products a 
useful as hydroxycarboxylic acids tor polymer preparation, etc. 
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AB A palladiumi II) -catalyzed hydroxycyclization-carbonylation 

-lactonization sequence with appropriate pent-4-ene-l , S-diols provides 
efficient access to the bicyclic y* lactones, 5-n-butyl- 

and 5-n-haxyltetrahydrof uro t 3 , 2-b) f uran-2 { 3H ) -ones, in both racemic and 
enantiomeric forms. Some of the substrate pent- 4 -ene- 1 , 3 -diola of high 
enantiomeric excess (ee) have been derived from racemic terminal 
epoxides by hydrelytic kinetic resolution (HKR) uaing cobalt 
(III)-a«len complexes. (92, 12R) - ( + ) -Ricinoleie acid also serves as a " 
chiral pool" source of other pent-4-ene-l , 3-diols . These 

syntheses and enantioaelective gas chromatog. confirm the structuraa and 
absolute stereochem. of the lactones in some species of parasitic 
wasps (Hynenopcera : Braconidae). The highly abundant 5-n- 
hexyltetrahydrofuro- [3, 2-b] furan-2 I 3H) -one in Diachasmimorpha kraussii 

and 

O. longieaudata is of high ee |>99^) with (3aR, SR.6aR) stereochem. 
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AB Direct incorporation of carbon monoxide int.o a heterocyclic ring and 

intramol. cyclocarbonylation are two useful strategies (or the synthesis 
of lactams, lactones, and thiolaccones by homogeneous catalysis. 
Excellent regie and stereeaalactivicy can be attained in many cases. 
Three- and f our-membe red ring hetaroayclas (e.g., aziridinaa, 
epoxides, azetidines) react with heteroeumulenas (carbedi imides, 
isocyanates, isothiocyanataa ) in the presence of a palladium 
catalyst to form five- and aix-mombored ring heterocycles. Use of 
a chiral ligand in these reactions results in product formation 
in high enantiomeric excess. 
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lactona III and pyi 
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a point activator of adenylate cyolaae, waa prepared 
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Ma Me IV 



O O V 



The transition metal-aaaiated earbonylation 

of vinyloxiranea to unaatd. &- lactone* waa verified and 

Btudied nechaniatically by uae of organomatallic model reaction*. The 

light induced eomplexatien of vinyloxiranea by Pe(CO)S was a nultiatep 

reaction in which diaater eoi aoiaec ic cis- (I) and trans- ferralactones (II) 

(R-B5 - H, Me; X - O) were foriaod. I and II (X - O, R - Rl - B4 - R5 - 

Me, R2 > R3 - H> were characterized cryatallog. and studied chemical 

concerning their reactions with nucleophilea and el ectrophi lea . Reaction 

of II and III (X - O) with MeNH2 gave farralactama I and II (X'- NMe) by 

migration of the allyl group and inversion at C-1 as well aa C-4 

indicating an attack of amine at the exa-pesition of C-4. The reaction 



ea with OH- gave C032- and di 



complexes III (R, Rl, R4, R5 



H. Mo) with inveraion at C-1 only, indicating that the reaction had been 
initiated by attack of HO- at a terminal carbonyl group. On 
electrophi lie 

attack far ralactonea form allyl cations, e.g., IV by opening of the CO-0 
bond. Carbonylacion of ferralactones with CO in aprotie 
solventa gave good yield* of unaatd. 5 lactonea, e.g., V. 
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AB Vinyloxiranea I reacted with CO to give the lactones II in the 
preaence ot Rh catalysts and III with Pa or Co catalysts 

, with deoxygenation, polymerization, and iaomer i zation to unsatd. 
open~chain 

jcetonos aa aide reactions. Rl " alkyl promoted lactone 
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